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Abstract
TheEUintroducedtheeuroin1999.Economicgrowthhasbeenattained,par-
ticularlyrelativetootherdevelopedcountries.However,inflationdifferentialsstill
existintheeuroarea.Bothinflationdifferentialsandgrowthratedifferentials
areincreasing.Thispaperanalyzesthereasonsthatthesedifferentialshavenot
disappearedandfindsthatpersistenceisakeyelementininflation.
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1.Introduction
TheEurowasintroducedin1999.Participatingcountrieshavebeen
performedwelleconomicallycomparedtootherdevelopedcountries.Itis
interestingtonotethattheEUcountrieshavelargeinflationdifferen-
tials.Inflationdifferentialsnarrowedsomewhatduringthe1990s;how-
ever,theystartedtodivergearoundandafter1999.Inflationdifferentials
arelargerandmorepersistentintheEUthan,forexample,intheU.S.
Thereasonsfortheexistenceandsizeofinflationdifferentialsshouldbe
notedandanalyzed.
TheprocessofEuropeaneconomicandpoliticalintegrationhasbeen
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ongoingandextendedtoCentralandEasternEuropean(CEE)countries.
In2004,10CEEcountriesjoinedtheEU.For・countries,thisintegration
hasbeenfacilitatedbyeconomicandpoliticalreformsthathaveproduced
aninstitutionalconvergenceofCEEcountriestowardWesterneconomic
andPoliticalinstitutions.ThemajoreconomicdifferencebetweenCEE
countriesandtheEU,andamongCEEscounties,istheirlevelofeco-
nomicdevelopment,whichstillvariesgreatly.Inflationdifferentialsbe-
tweentraditionalEUcountriesandnewEUcountriesandamongnewEU
countriesarisefordifferentreasons.SomeofthemadoptedanERM
(ExchangeRateMechanism)fortheintroductionoftheEuro.Allofthe
countrieswerewillingtojointheEuro,inspitethatthedegreeofdesire
tojoinisdiffer°ent.Thereissomepossibilitythatthiswouldaffectthein-
flationdifferentials.
Thisshortpaperbuildsanempiricalmodelbywhichtoanalyzedeter-
minantsandmonetaryimplicationsofsuchdifferentials.Itisstructured
asfollows:Section2buildsamodelforempiricalanalysis.Section3
simulatesthemodelusingestimatesobtainedintheprevioussection.
Section4considerstheroleofmonetarypolicybyvaryingtheparame-
tensinthemonetarypolicyrule.
2.TheModel
Thispaper'smodeldrawsontraditionalnationaleconomyusinganag-
gregatesupplyandanaggregatedemandequation.Eachcountryismod-
eledwithacoupleofsimplesupply-and-demandfunctions.Eachcountry
issmall.Domesticpricesandoutputareinfluencedbythecountry-
specificeffectiveexchangerate.Monetarypolicyrulesaffectthismodel,
whichisbasedonAngeloniandEhrmann(2004).
AggregatesupplyisbasedonthePhilipscurve;however,inflationde-
pendsonpastandexpectedfutureinflationandonthedomesticoutput
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p,Thelaggedinflationtermmeasuresthedegreeofinflationpersis-
fenceasCalvopricing.Thisequationalsocontainsa"pass-through"ef-
ect.Directchangesintheexchangerateaffectinflation(Woodford,
lU3).
Anoutputgapequationdeterminesaggregatedemand.Thefunctionis
tandexpectedfuturedomesticoutputgapsandarealinterestrate.
脚1aggedoutputgaptermexplainsoutputpersistence.Theoutputgap
pendsonrealeffectiveexchangeratestomeasureexternalpricecom-
titiveness.
Themodeliswritteninlinearformasfollows:
P,.」=c1+αIp、.L」+α2E,pレL」+βgapし 」+γ △neer、.1+ε1、.j
gapt」=c2+α:3gap山+α4E、gapt、Ll+δ(rt-Etpt,L】)+λreert」+ε2し」(2)
Theindexjrepresentsagenericcountry;neerandreerdenotethe
urinalandrealeffectiveexchangerateofeachcountry.
Notethatifallcoefficientsareequalacrosscountriesandifc.equals
o,themodelyieldsasteadystateinwhichallinflationratesareequal,
realexchangeratesareconstant,andalloutputgapsarezero.
formalizingallrealexchangeratestounity,the"natural"realinterest
鵬consistentwiththissteadystateis(c2一λ)/δIngeneral,neither
pricelevelnortheinflationrateisdeterminedby(1)and(2)in
dystate.Forthat,weneedanappropriatemonetarypolicyrule,de-
inedbyr、.
outsidethesteadystate,acombinationoffactors,someofthempro-
gandamplifyingandothersreducinginflationandotherdifferen-
amongcountries,drivethedynamicsofinflation,output,andthe
exchangerateforeachcountry.Forexample,excessinflationin
tryjcouldreducethedomesticrealinterestrateunderacommon
monetarypolicyifinflationexpectationsattherelevanthorizondiffer
acrosscountries.Intheabsenceoffullyintegratedgoodsandcapital
markets(i.e.,iftherelevantrealinterestrateisdrivenbythedomestic
rate),itseemsreasonabletoassumestrong"homebias"inthemecha-
nismthatdrivesinflationaryexpectationsinthenationaleconomies.In
thiscase,theresultinglowerinterestrateamplifiestheoriginalinflation
differentials'.Overtime,however,therealexchangerateappreciation
thatoccursincountryjproducesdeflationaryeffectsonthedomestic
economy,whicheventuallydriveinflationdifferentialsbacktoequilib-
rium.Ifthesystemstartsfromaninitialconditioninwhichtherealex-
changeratesarenotinsteadystateequilibrium,aconvergenceprocess
takesplaceduringwhichnationalinflationratestemporarilydiffer.
Hencethemodelcanbeusedtomimicthecatch-upeffectoftheinitial
yearsoftheeuroarea.
Thispaperusesthemodelonquarterlydatafrom1999to2004topro-
duceestimatesasshowninTable1.
Thebackwardandforwardparametersintheinflationequation(a
andα2)aresignificantlypositiveandcanbeusedstrictlytosumtounity
basedonthestandardsignificancelevel".Intheoutputgapequation,the
estimatesofthebackward-lookingandforward-lookingcoefficientsare
significant.Foraand/3,0therstudieshaveproducedsimilarresults".
InflationpersistenceisstrongerinthenewentrantstotheEUthan
amongcountriesthathavealreadyintroducedtheeuro.InItaly,forex-
ample,theinflationratehadbeenhigh.TheslopeofPhillipscurveis
steeperinEU12countries.Thereisminimaldifferenceinthepass-
througheffect.Foy°thebackwardandforwardparametersintheoutput
gap,onlythebackwardparameterissignificant.Thispapertherefore
omitstheforwardoneandusesonlythebackwardparameter.
Next,thispaperexploressensitivityanalysisusingtheseresults.
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.EmpiricalResultsofBothEquations
口
騨 ㎜ ・ter
Estimate
(EU12)
Estimate
(EU10)
p-value
(EU12)
p-value
(EU10)
C
}
0.0002 0.0010
a. 0.502** 0.682***
一
r
1-a, 0.498** 0.318** 0.032 11
,
印
一
0.093** 0.068*
r 一〇.08** 一〇.085*
rDi'Cz 0.095** 0.046*
一
a, 0.562* 0.490**
一〇.083*** 一〇.079**
.'聖
Low一 一〇.005** 一〇.002*
High 一〇.olg** 一〇.010* "II 0.067
一〇.078** 一〇.073**
L.Low 一〇.048** 一〇.032**
=High 一〇.211*** 一〇.288** 0.009 "1一'
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foreanalysis,Iexaminedimpulseresponsestoavarietyofsingle一
圏 ・°
unitaryshocksasthebenchmarkmodel.Thispaperassumesthat
呪
鉾拗P・licyf°ll°ws「 ・=1・5E・P・1inacc°「dancewiththeTayl° 「 「ule・
鱒 ・ti・nanalyzesthesen・iti・ity・fthere・ult・t・・hangesinth・
parameters,focusingoninflationdifferentials.Tothisend,Iused
apeoftheimpulseresponsetoinflationdispersionwithtwopa一
..!ers:the"maximumdispersion"(peakoftheimpulseresponse)and
騨 ・life"(numberofquartersinwhichthecumulatedimpulsere一1
轟鰍eachesone-halfofitsfinalvalue).Forthispurpose,thispaper
i
modelparameterstoanalyzesthesensitivitytodeparturesfromthe
■
蜘arkmodelwithinequalconfidenceranges(plusorminustwo
thestandarddeviationofeachparameter)intwodirections,
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changesinthesizesoftheshocks,andthemonetarypolicytransmission
mechanism.
Severalauthorshavepointedoutthatasymmetriccountryshocksare
thecauseofheterogeneouscycles(BayoumiandEichengreen,1993).This
modelusesanestimatedcovariancematrixofasymmetricdemandand
cost-pushshockstoestimatetheresultsoftheincreasingthesizeofthe
shocks.ResultsareshowninTables2aand2b.
Increasingthesizeoftheshocksincreasesinflationdispersionbutdoes
notgreatlychangethetimeprofileofthisdispersion.Idiosyncratic
shocksproducemoreinflationdispersionthancommonshocks,andcost-
pushshocksproducemoredispersionthandemandshocks.Moreover,it
isinterestingthatthevariationinthesizeofinflationdifferentialsisnot
verylarge.Generally,EU10experienceslargereffects.
Next,thissectionanalyzestheresultsofchangingmonetarytransmis-
sionparameters.First,Ivariedthestrengthofthetransmissionmecha-
nismasexpressedby8homogeneouslyinallcountries.Second,Idiffe-
rentiatedthetransmissionparameters.Tables3a(EU12)and3b(EU10)
Table2a.ModelSimulations:ChangingtheSizeoftheShock(EU12)
Shock
Size
Idiosyncratic
DemandShock
Common
DemandShock
Idiosyncratic
Cost-pushShock
Common
Cost-pushShock
Max
DispersionHalf-life
Max
Dispersion
Half-lifeMaxDispersionHalf-life
Max
DispersionHalf-life
o.io 0.02 12 o.oi 13 0.05 10 0.02 12
0.50 0.12 14 0.04 15 0.25 12 0.12 13
1.00 o.is 18 11: 19 0.39 15 0.17 17
1.50 0.24 34 0.18 37 1・: 26 0.22 33
Note:"Maxdispersion"referstothepeakresponseoftheunweightedstandard
deviationofnationalinflationratesfollowingthespecifiedshock."Half-
life"referstothequarterinwhichthecumulatedresponseofthe
unweightedstandarddeviationfornationalinflationratesreaches50%of
thetotalaccumulatedresponse.
・1 6
ComparisonofInflationDifferentialsintheEUand10NewEUEntrants
Table2b.ModelSimulations:ChangingtheSizeoftheShock(EU10)
Shock
Size
Idiosyncratic
DemandShock
Common
DemandShock
Idiosyncratic
Cost-pushShock
Common
Cost-pushShock
Max
DispersionHalf-life
:blax
DispersionHalf-life
Max
DispersionHalf-life
Max
DispersionHalf-life
o.lo 0.04 10 0.02 14 0.05 12 0.04 13
0.50 0.14 12 0.05 16 0.27 15 0.14 15
1.00 0.22 14 11・ 21 0.42 20 0.19 19
1.50 0.26 18 0.22 38 0.70 32 0.26 34
Note:SeeTahle2a.
bn δi IdiosyncraticDemandShock
Common
DemandShock
Idiosyncratic
Cost-pushShock
Common
Cost-pushShock
Nlax
DispersionHalf-life
Max
DispersionHalf-life
Max
DispersionHalf-life
Half-lifeMax
Dispersion
一〇.io 11: 0.16 19 0.07 18 0.50 15 0.15 19
一〇.12一〇.06 0.16 20 0.07 18 0.50 16 0.15 19
一〇.14一〇.04 0.16 22 0.08 19 0.50 17 o.i7 20
一〇.16一〇.02 0.17 26 11: 23 0.51 20 o.i7 22
ロ
Table3a.ModelSimulations:ChangingMonetaryTransmissionParameters(EU12)
i
.
I
I
,
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providetheresults.
Themainmessagecomingfromtheseresultsisthattheincreasein
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Shock
Size
哩
Idiosyncratic
DemandShock
Common
DemandShock
Idiosyncratic
Cost-pushShock
Common
Cost-pushShock
Max
Dispersion1-lalf-life
Max
DispersionHalf-life
Max
DispersionHalf-life
Max
DispersionHalf-life
o.00 0.14 12 0,04 16 0.44 9 0.12 15
一〇.05 0.16 15 0.05 17 0.455 11 0.14 15
一〇.10 0.17 25 11: 19 0.45 15 0.17 17
一〇.15 o.is 50 o.io 22 0.47 28 0.25 35
Table3b.ModelSimulations:ChangingtheMonetaryTransmissionParameters(EU10)
Shock
Size
Idiosyncratic
DemandShock
Common
DemandShock
Idiosyncratic
Cost-pushShock
Common
Cost-pushShock
Max
DispersionHalf-life
Max
Dispersion
Half-lifeMaxDispersionHalf-life
Max
DispersionHalf-life
0.10 0.03 13 0.02 13 0.05 10 0.02 12
0.50 0.14 15 0.05 16 0.26 13 0.11 12
1.00 0.19 19 0.10 20 0.41 17 0.17 16
1.50 0.26 37 0.22 39 0.70 28 0.24 33
sh δ 、 IdiosyncraticDemandShock
Common
DemandShock
Idiosyncratic
Cost-pushShock
Common
Cost-pushShock
Max
DispersionHalf-life
Max
DispersionHalf-life
Max
DispersionHalf-lifeHalf-life
Max
Dispersion
一〇.10 11: o.is 20 1!: 20 0.49 15 0.15 19
一〇.12 一〇.06 0.20 22 0.09 22 0.52 17 0.17 20
一〇.14 一〇.04 0.25 24 0.10 25 1 19 0.19 25
一〇.16 一〇.02 0.32 29 0.18 30 0.66 24 0.2? 32
inflationdifferentialsfollowingahomogeneousincreaseinthestrength
ofmonetarytransmissionisgreaterthanthatresultingfrommoredif-
ferentiationacrosscountries.Astrongermonetarytransmission,evenif
equallydistributedacrosscountries,tendstogenerategreaterinflation
differentialsbecause,withacommonnominalinterestrate,countries
withhighinflationreceiveafurtherstimulus(andviceversa),whicham-
plifiestheinitialgap.Thispro-cyclicaleffectremainslimitedastheini-
tialoneapproachestheupperpartoftheconfidenceregionforthe
monetarytransmissionparameters.AsSgrowsfurtheroutofthisre-
gion,themodeltendstobecomeunstable.Ontheotherhand,cross-
countrydifferentialsinthestrengthoftheinterestratechannelwithin
theplausiblerangehaveamorelimitedeffect.
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.、.賦fectinEU10islargerthaninEU12.EU10countriesinparticularr臨'
1.takesomemeasurestoavoidsuchshocks.Introducingtheeuro
もehelpful;however,therewouldalsobesideeffects,including
し・ssibilityofinflationdispersionratherthanconvergence.
r
4.TheRoleofMonetaryPolicy
r
'
鍵thesimplestpossibleformofmonetarypolicyruleisr、=1.5
`Thissectionextendsthisanalysis.
.鵡ion(3)providestheformofextensionsofpolicyrule:
1辱ρrt.1+(1一 ρ)[ψpE,P、.k+ψygap、] (3)
pmeasurestheinertiaofthenominalshort-terminterestrate,
lurestheinterestrateresponsetothearea-wideoutputgap,and
纏restheextenttowhichthepolicyruleisforward-lookingonin-
「
.Theruleconsideredearlierisaspecialcase,withρニ0,ψp=1.5,
.andψ,=OasnotedinBatini,Levine,andPearlman(2004).Table
modestheresultsofchanginginertiaofinterestratesandthere-
totheoutputgapandTable4bshowstheresultsofchanging
i..arameters4.
resultsaresimilartotheearlieranalysesinthispaper.Inflation
tialsincreaseslightlyonlyforverylargevaluesofpandremain
forallvaluesofψy.
fiver,ifthepolicyhorizonisextendeduptosixyearsintothefu-
theresultsaremoreinteresting.Table4bshowsthatforward-
grulestendtogenerateindeterminacy.
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1Table4a.ModelSimulation:SensitivitytotheMonetaryPolicyRule1
A
Idiosyncratic
DemandShock
Common
DemandShock
Idiosyncratic
Cost-pushShock
Common
Cost-pushShock
Max
DispersionHalf-life
Max
DispersionHalf-life
Max
Dispersion
Half-lifeMaxDispersionHalf-life
o.00 0.15 17 0.07 14 0.44 19 0.18 19
0.30 0.15 17 0.05 14 0.44 19 0.18 18
0.60 0.16 17 0.05 14 0.44 19 0.17 18
0.90 0.16 18 0.04 14 0.45 20 0.15 18
Note:SeeTable2a
/
Y
Idiosyncratic
DemandShock
Common
DemandShock
Idiosyncratic
Cost-pushShock
Common
Cost-pushShock
Max
DispersionHalf-life
Max
DispersionHalf-life
Max
DispersionHalf-life
Max
Dispersion
Half-life
o.00 0.15 17 0.09 20 0.45 18 0.15 13
0.50 0.15 17 11' 20 0.45 18 0.15 13
1.00 0.16 18 11' 20 0.45 18 0.16 13
1.50 0.16 18 11: 19 0.44 17 0.17 12
Table4b.ModelSimulation:SensitivitytotheMonetaryPolicyRule2
ψ1、
Idiosyncratic
DemandShock
Common
DemandShock
Idiosyncratic
Cost-pushShock
Common
Cost-pushShock
Max
DispersionHalf-life
Max
DispersionHalf-life
Max
Dispersion
Half-life
Max
Dispersion
Half-life
o.00 0.16 14 0.16 22 0.50 18 0.22 25
0.50 0.16 15 0.17 40 0.50 22 0.25 25
1.00 o.i7 17 0.20 60 0.49 35 0.30 29
1.50 0.19 30 0.25 90 0.49 62 '// 45
Note:SeeTable2a
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5.Conclusion
rationandgrowthdifferentialsamongeurocountriesarelikelyto
significant,aninterestingfindingasmosteconomistsdonotcon-
However,inreality,inflationandoutputdifferentialshavebecome
'I
ntheeuroarea,regionaleconomicdivergencesaremorelikely
-khaninothercurrencyareas,aphenomenonthatcanonlyincrease
咽h
eareaisenlargedtonewentrants(HonohanandLane,2003).
spaperusedastylizedempiricalmodeloftheEUtoanalyzethede-
1難 総 難 罵 ∴ °nand°fenceisun:::
∴bl,param,tervalues,whi,hi、th,f。,t。。th。t,anm。、t,ffi,i,ntly
dateinflationdifferences.Second,amonetarypolicythatisgeared
四 伽i、i。gd,vi。ti。n、inaverag,area.wid,p。i,esf,。mth,i。1。ng-
I
valuesalsoislikelytoleadtolowcross-countryinflationdifferen-r
shouldEuropeanCentralBank(ECB)do?Thequestionisdiffi-
1.;⑳swerasitmaydependonthereasonforthepersistenceofinfla-■
卜、1夢yinandPiger,2004).Ifinflationpersistencearisesfromtheside
asinglemonetary,thecentralbankshouldanchorandstabilize
lationaryexpectations.Ontheotherhand,ifinflationpersistence
:fromstructuralphenomena,governmentshouldpursuealternate
・1翫
Endnotes
・・勧th・di・ ・ussi・ni・G・li・Gertler・andL・pez-S・1id・(2001)・
.轡srestrictionisconsistentwithoptimizingbehavior.SeeBenigoandLopez一
憂 五d。(2002)andSm,、andW。u、ers(2003),f。rexampl,.
1
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3.Smets(2003)obtaineda,=0.48and/3=-0.08,forexample.
9.ThecaseislimitedonlytoEU12becauseEt110hasnotyetintroducedthe
euro.
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